Lauryl sulphate broth, introduced by Cowles (1938) and modified by Mallman and Darby (1941) , has been widely used in recent years for the presumptive test for coliform bacteria in water. Lauryl sulphate is, to a certain extent, an inhibitory agent and tends to suppress anaerobic lactose fermenting bacteria. Inhibitory agents in culture media are always subject to suspicion. A substance which can be used in a concentration which will both inhibit all the undesired organisms and allow all the desired ones to grow uninhibited, is certainly to be desired but is rarely encountered. There is good evidence that many persons are not entirely convinced that lauryl sulphate in lactose broth lives up to this ideal. Many comparative studies of this medium with lactose broth and other presumptive media have been published and these have been reviewed by McCrady (1943) . However, the fundamental question as to the effectiveness in detecting all the fecal coliform bacteria has not been clearly answered. One wants to be assured that all fecal coliform bacteria will produce gas if they are inoculated into lauryl sulphate broth, or at least that as many will produce gas in this medium as in the standard lactose broth.
In (Skinner and Brown, 1934) . At various times the test has been modified by changing the formula of the medium, and by altering the incubation temperature.
Various studies, some of them including comparison with other media, have been made (Wilson et al. 1935; Wilson, 1935; Perry & 1935; Hajna, 1937; Payne, 1938; Hajna and Perry, 1938; Raghavarchari and Iyer, 1938; Perry, 1939; Boizot, 1941; Stuart et al., 1942; Hajna and Perry, 1943) . However, there has been no adequate answer to the fundamental question: Is it certain that the Eijkman method, as now modified (Am. Public Health Assoc., 1946) , detects all of the fecal coliform bacteria. The present study is an attempt to at least partially answer these two questions. We are here reporting on comparative studies of the present official Eijkman test, the lauryl sulphate broth, and the standard lactose broth as to their respective effectiveness as 'enrichment meedia for fecal coliform organisms.
EXPERIMENTAL METHODS
Fresh (less than 10 hour) samples of human feces were diluted into decimal dilution blanks. One hundred twenty-one fecal specimens were collected from 63 persons, 25 of whom donated only one, and none more than 10 samples, and none more than one per day. One ml samples of the various decimal dilutions were inoculated into 5 replicate tubes. A separate pipette was used for each dilution but the same pipette was used for inoculating into all three media. Standard lactose broth (beef extract 3 g, polypeptone BBL 3 g, lactose 5 g, H20 1 liter, pH 7.0), lauryl sulphate tryptose broth Difco dehydrated, and modified Eijkman broth Difco dehydrated, were used. The first two media were incubated at 37 C, and the Eijkman medium was divided into two replicate sets, one incubated in a hot air incubator maintained at 45.5 C, the other in a water bath at the same temperature. In 24 to 26 hours, tubes showing gas were counted and the positive tubes of the highest dilution were confirmed by official methods. All tubes showing no gas were reincubated and the next day any of these now showing gas were confirmed. It has been determined by previous work Skinner, 1930, Skinner and Brown, 1934 ) that false positive tests from feces are very rare indeed in 24 hour positive tubes and therefore confirmation is unnecessary in the lower dilutions at least. Failure to confirm the 48 hour tubes was also not common, but we did attempt to confirm all these. The most probable number of coliform bacteria per g of feces was determined from the tables of Halvorson and Ziegler (1932) .
RESULTS
If two media, for example, lactose broth and lauryl sulphate broth, were equally productive we should expect to find the same number of samples with higher counts in lactose broth as in lauryl sulphate broth. Of the 121 fecal samples, 10 gave either all positive tests in all dilutions in all the media, or all negative in all dilutions. These were eliminated from consideration. Two gave all negative counts on these two media only. These were also not included in the data. This left 109 samples. Some of these gave identical counts by each method, so one-half was allotted to each category, lactose broth and lauryl sulphate broth. Instead of the 54'2 samples which would be expected to give higher counts by each medium if the media were equally productive, we found that 451 actually did give higher counts in lactose broth and 6312 in lauryl sulphate broth. The adjusted x2 value method (Snedecor, 1946) was used to determine if this divergence of the expected from the actual was great enough to conclude that the lauryl sulphate broth is more productive. The x2 value must be 3.84 to make this conclusion with 95 incubation; X2 = 10.33. Clearly the proposition is untenable that incubation of tubes of Eijkman broth in a 45.5 C water bath is as productive as lactose broth at 37 C or as Eijkman broth in an air incubator at 45.5 C.
Another reason that we are unwilling to accept the hypothesis that lauryl sulphate broth is more productive than lactose broth (although we show that it is definitely not less productive) is that the Eijkman test with air incubation (which has been shown above to be equally as productive as lactose broth at 37 C) gave 46½t with higher counts as against 50½A for lauryl sulphate broth. x2 = .093. Such a low x2 value indicates very strongly that the productivity of lauryl sulphate broth is the same as that of Eikj man broth with air incubation and by inference as that of lactose broth.
There is still further evidence from our data. The dilution extinction method is notoriously inaccurate when only five tubes of three dilutions are used. The "actual" number can be depended upon (95 per cent assurance) to be between 30 per cent and 360 per cent of the "most probable" number (Halvorson and Ziegler, 1933) . If we consider the dependable ranges of the coliform counts rather than the most probable number as obtained by lactose broth and by lauryl sulphate broth, we find that the ranges overlap in all but 4 out of 109 samples, and of these the higher count was obtained twice by each medium. In the same way the dependable ranges of the counts obtained by lactose broth and by the Eijkman method with air incubation overlapped in all but 3 samples, 2 being higher by 1 medium, and 1 by the other method. There is no evidence here that the methods can be expected to give essentially different results. But when we consider the dependable ranges of the counts as obtained by lactose broth and compare them with those obtained by the Eijkman method with hot water bath incubation, we find that the ranges did not overlap in 15 times out of 94 and in 14 of these the lactose broth gave higher counts. The evidence all points to the same conclusion, namely that lactose broth, lauryl sulphate broth, and the present Eijkman method with air incubation are equally productive but that the Eijkman method with water bath incubation is definitely less productive than the other three methods. The mathematically provable inaccuracy of the dilution extinction method with only 5 tubes per dilution (Halvorson and Ziegler, 1933) has no bearing on the likelihood of one medium giving constantly higher or lower counts than another, unless COMPARISON OF METHODS FOR DEMONSTRATING BACTERIA the one is more productive. Therefore, the inaccuracy, which is the "error" of random sampling, has no bearing on the conclusions which we have drawn from the data.
We did not find that any one of the four methods was notably superior as to efficiency in eliminating false presumptive tests, but our experiments were not especially designed to bring this out, if indeed one is really superior to another in this respect. Before we started using liquid confirmatory media we used the Levine eosine-methylene blue agar plate method and we failed to confirm 3 out of 201 gas positive tubes from lactose broth, 6 The modified Eijkman broth at 45.5 C in a hot air incubator is neither more nor less productive than the standard lactose broth at 37 C.
Previous findings of others that the older Eijkman .methods with water baths used for incubators fail to support the growth of many more coliform bacteria from feces than do hot air incubation methods, have been confirmed for the present standard modified Eijkman method as well.
Under the conditions of the experiments, neither lauryl sulphate broth, nor Eijkman method was more efficient than lactose broth in eliminating false positive (unconfirmed) coliform tests when dilutions of feces were used as inocula. It was found also that the Eijkman broth at 45.5 C did not inhibit all strains of Aerobacter from feces.
